Erythroid burst-promoting activity of purified recombinant human GM-CSF and interleukin-3: studies with anti-GM-CSF and anti-IL-3 sera and studies in serum-free cultures.
We studied the erythroid burst-promoting activity (BPA) of recombinant human granulocyte/macrophage colony-stimulating factor (GM-CSF) and Interleukin-3 (IL-3) with two experimental approaches. First we studied the effects of polyclonal antisera prepared against human GM-CSF and gibbon IL-3 on colony formation from 1,000 bone marrow null cells/dish in serum-containing culture. Both GM-CSF and IL-3 independently enhanced erythroid burst formation; however, IL-3 showed more BPA activity than GM-CSF. These data are in agreement with an emerging view that the primary targets of IL-3 are primitive progenitors and that the targets of GM-CSF are intermediate progenitors, including erythroid burst-forming units (BFU-E). The proliferation of one population of BFU-E was independent of GM-CSF or IL-3. To characterize this population of BFU-E further, we developed a serum-free culture assay for the purified progenitors by incorporating insulin-like growth factor-1 (IGF-1) to the serum-free medium. The development of erythroid bursts was supported by IL-3, IGF-1, and erythropoietin (Ep) in a serum-free culture system and to a lesser extent by the combination of GM-CSF, IGF-1, and Ep. Although the burst-promoting ability of GM-CSF and IL-3 was again demonstrated in this system, unlike serum-containing culture Ep alone did not support burst formation. These results indicate that when fetal calf serum (FCS) is present, the culture system contains BPA that is not GM-CSF or IL-3.